Inhibition of CD3-linked phospholipase C by phorbol ester and by cAMP is associated with decreased phosphotyrosine and increased phosphoserine contents of PLC-gamma 1.
The mechanisms by which phorbol 12-myristate 13-acetate (PMA) and cAMP attenuate the hydrolysis of phosphatidylinositol 4,5-bisphosphate (PtdIns 4,5-P2) induced by ligation of the T-cell antigen receptor complex (TCR) was studied in the human Jurkat T-cell line. It has previously been shown that stimulation of Jurkat cells with antibodies to CD3, components of the TCR, elicits a rapid and transient phosphorylation of phospholipase C (PLC)-gamma 1, the predominant PLC isozyme in Jurkat cells, at multiple tyrosine residues and that such tyrosine phosphorylation leads to activation of PLC-gamma 1. Prior incubation of Jurkat cells with PMA or forskolin, which increases intracellular cAMP concentrations, prevented tyrosine phosphorylation of PLC-gamma 1 as well as the hydrolysis of PtdIns 4,5-P2 induced by ligation of CD3. Dose-response curves of PMA and of forskolin for the inhibition of PLC-gamma 1 tyrosine phosphorylation and of PtdIns 4,5-P2 hydrolysis were similar. These results suggest that the inhibition of PtdIns 4,5-P2 hydrolysis by PMA and cAMP is attributable to reduced tyrosine phosphorylation of PLC-gamma 1. Treatment of Jurkat cells with PMA or forskolin stimulated the phosphorylation of PLC-gamma 1 at serine 1248. PMA treatment also elicited the phosphorylation of PLC-gamma 1 at an unidentified serine site. Phosphopeptide map analysis indicated that the sites of PLC-gamma 1 phosphorylated in Jurkat cells treated with PMA and forskolin are the same as those phosphorylated in vitro by protein kinase C (PKC) and cAMP-dependent protein kinase (PKA), respectively. Stimulation of Jurkat cells with antibodies to CD3 also elicited phosphorylation of PLC-gamma 1 at serine 1248 and at the unidentified serine site phosphorylated in PLC-gamma 1 from PMA-treated cells. Thus, phosphorylation of PLC-gamma 1 by PKC or PKA at serine 1248 may modulate the interaction of PLC-gamma 1 with the protein tyrosine kinase or the protein tyrosine phosphatase; this altered interaction may, at least in part, be responsible for the decreased tyrosine phosphorylation of PLC-gamma 1 seen in PMA- and forskolin-treated Jurkat cells. Furthermore, in the absence of PMA, activation of PKC by diacylglycerol provides a negative feedback signal responsible for reducing the phosphotyrosine contents of PLC-gamma 1.